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nHS^^S SA|x^|o|| a^je|-^ sfa^MSl^l^E) ojB]|o|7|^# ^fcijoh '°i|SfiA|g-x| ^ a *H3sya<HI £^ SS^a^ 7|^§t^ 
Cdps| §7^7ls| <&ji H^^M37|- S|o|- SA|^o| gjfifclai, 7H^§0| ^o D ^ ^-B TFT-LCD# AJfiSKn, ^§§0| £ 

^JojXj^oil £^S^ SI £kfcS^S| A K) 1 0i| ^Oiq| # v| <=, fe ^oi| ojuH ^-X|gg^ & J AH^- ^AjS.^ *j^Aj # q|| 

eajXg SA|&x|§o| H|P|E^ X |^Ei OjBi|0|7|e<>i| 5i 0( A-j > g=AjS ^ b }|Ajo| Aj.«o]| §:gjSh£S H|*IS«£|fe ^ 



oi^oi! s|*H, ^A,HHAjn[. j^g^ a\o\o\\ g^Ssfe s^i x-j^m ^ 5io] 3^£3f 7HAjg- ^ ^A|o|| f se e 

^§sA|^xi, §^7ie, *^a^. oiaiioi^ie, 

E1§8 »BS| ^A|o^J 1 oj Q||S S a|S*|o| gg £( 

£3^^ «aa| AJA|oi[ is| eiiafiA|s*|aj fl | 2S g Ei 
£ 4^ s «aa| ^a|o^| is| °i|SSA|Ahx|o) fliassas. 

£ 5^ & ^A[01| 1S| o]jg SA |x^|o| flisSSE. 

5E S ^^^l ^A|oi| 12) °!j3SA|*h*|o| fllSSSS, 



E. 8* * M-SSI £JA|0|| 1 o| QH£j SA |^|o| c^t^H, 

-£ 10* & ^-gsj ^A|oj| 3CHI °|°!- 91lS5A|S-*|o| S A|» gfl£, 

£ 11* * AWoii 3 CHI 2]& eiigsA|S-*|s| S(.^s| CsuHd^l SE[?H^# 8S£, 

£ 12* * ^"Ssj ^a|oi| 3cH| QijgsA|g-x|s| S|-^s| Cs^H^S aEH8# fl|s| 2.a| £ 

£ 13* * «gs| ^a|o« 3CHI o|Bi|o|7|es| £A|ft 

£ 14* ?!**!£! ot| gsA | S x|o| ^LAj £i 

SE 15* #HH 7|^oi| °joh ong 2 A|g- A |o| gQj£ f 

£ 16* #EH 7|#o|| °|oh Q|J SS a|§x|o| afl^JE. 

£ 17* #5H 7|#0J| ojoj- o|jg S A|^ x |o| H|5^£, 

£ 18* 7|#ch| ofeh Qi|SSA|g-*|o| j^gg^ 

£ 19* SH« 7|#0i| Sift SiSfiA|§ x |o| S^-i- i£A|£J- 

£ 20* p£H 7|#0|| S) oh oijSiEA|^x|o| Cs««^!# SE*S!# CO! Aj££| £A|Sl- £Aji. 



* ^g* □H^^l^i^ H*IS*|0| A^£|fe. ^°|^^HX|^E-i 0iB||0|7|»# ^b|o|- qh SS a|^x| SI ZL *«3£gjfl0|| 3» 3do|ck 

□HH^S SA|^*|- ^ai- HtSJ-egjxl^EKolttK TFTB\ &C[)%0\ n^g BWSgxl^Ej O\Et\0\7\&(0\f>[, TFTOiBj] 0|7|&0| B} 
^C[)JL[ a M^°H^^!^: ^0| CH»7|&# T^fcfe 2?H^j 7|^ A^O|Oj| °ij § go| SA|A[|S7r W| S| *l ^ 0| £ 

A| AH jx.0{| Aj^^O^ XjO^Ol ©J7|-£|£^ ^A^£jcH 



TFTOia||o|7|eol| aioW* s_ 14°I #7^^o|| £A|o_h i>o| ^sq^gj^ u|*l»cK 



£ 140|| .SiCHAi , G1, G2, G3* ^a^a] ^;Aj(o| §K 7fl0| ^ *\o\ B[ °[cf-), S1 , S2, S3* a^A-MtOlSK :^b|| Ajo|Bf oj-cj-), Cs1, 
Cs2, Cs3* ^A|#af^^go| S^toloh, CsoH^|o|a^ ^eMU Sl^h 

aWoll, (1a)-(1i)te TFT^A-j, TFTS ^«S^**£ t\\M ftktg = ©ss| g^o| *M<H»i=h £&, (2a)~(2i)* *X|#lf(0| 

°K CS*^0|B^ ^C^o^A-j, ^Aj^j»|. Csb UAi A \0\0\\ g^ofg Xil^oj-CK ^AJ^- | TQ ^o] eggao^ ^ AH ^ 

q$tg^o| AhO|cH| ;;|oj ( 3a )^( 3j )^ u^J-tH ^IS*^C1c# a«»cK EE, (4a)~(4i)^ ^^b[jAi^ S^^j^ Af 

0|0|| 7|^ijo^ ^a^hj- 7|Ay^^CdpO|ch. TFT^l *(ON)^ SH(OFF)^ ^|0|eaHAj# ^|0|HS^H^Ai aj A |^ cJ . 

s^S^* tft# ^ MM ^^bH^^F S^-^l^i ^^bfjAjoj aj^;b]|^o| dh^chi ctfsh a^Aj^oii g-xj^j - gaHfo| gs^oi s^s 
Aj^PF ^§ScK Sf^rS^^ m&S^ Afojoj jj^o|| ctfa^ ^o|^ 0 | oj°jo^ «e-{oj ^nf-^^-^ y^Aj^i 

S^S] S=^l?|7| ^l^jA-i^ 7i|0|HbHAi#S| A|^Bi|^o| SSI-Oil ojol- £^Xjo|o| 7^*^ ^7j| g ^S7f ^2, ^ 

^S^oi| Cs*^(2a)-(2i)# Df^Sfoj #*1T# 5f2 oiqK Cs*^(2a) - (2i)fe ^^S^lsj Cs«H£! 

Cs1-Cs3^ a^o|o|| a^Sfoj a«&^, 

^l-^oil, #aH°| TFTO(B|(o|7|Eho|| 2icHAio| ^b||o|o^# e. 15o|| £A|ohcK ££, £ iss| A-AS S^S^SoiIah ^ 

g-o| £ 16011 £A|oVcK 5E, £ 17 Si £ 18# Aj-g-slj a-| #aH°| S^^°| g^ 0 ^f A-A?l^^l £.f^£f oj|^ #CH ^ 



5E 15011 ^OIA-I^ (102)* >i|0|MuH^j t (104)* ^£*i|«|°|, (107)* ^uHd, (108)* ±±*d^ t (109)* £b||o]ah^ (m)^ Cs 
uHd, (114)* ^EFH2 «ck 



SE, 5E 160|| SiOjAi, (101)* &B]7\& t (103)* >i|ojH^oi^, (105)* i^(£H£|A| b| g g ^ a| ^(nondoped amorphous 
silicon) #oi| a|«|| - «hix-j|#o| c^), (106)* n#W# S&^F* * | § aj a| ^ ^oj| ^-^sJ* ^H*i| 

Soich), (113)* 2|^r L-^KHi, o|q| ^|BH a[§sj -^^sh §^^-s* SE* ^i>^*S ufE^H* ^o|cK 



^#oi| f 5E 17 ^ i 18# AfgsjjAi £ 16CHI £A|ft ya^oj dHH^S £a|^*|o| *||3E§go|| V\t\\M -^SaW. 



^a, £E 17S| (a)og £A|o|- Hha|. ao| #£|7|fi(l01)^oi| 7flo|<E3^(102).£ site ^s|(l02a)# ageO, £ 172J (b)oj| £Ea|si- 
«W «o| 7i|o| 12^(1 02)o|| SSg^i Sife Bj^l^SHB(110a)» Sgshjl, o|£# o||Sn^as 3^&Ki02a) 

oil qjsH oi|§# tjgj^oi 7flo| ea^002)S BjI, zl ^ EHjx|^HnHEd(1 1 0a)^ xHT-lftch 

cF#oi|, £ i 7 s| (c)ofl SEA|e- uffi* 5>o| ?i|o|H 3^(103), iS(105) f n§(106)# £E 17°J (d)oil £A|^ h^H>o| 

'#(105) Si ng(106)# feMte g^0J| b\\x\^^^ 1 0b)# S^SHa, 0 j^# oOSdkStas %[Oi nS(106), ig(105)# o|| 
eil*|:£iHnfie(110b)te *i|7H*Mih 



ZL ^, i 17S| (e)oi| iA| oj- bi^ S^S^(114)S £|te ITO^(114a)# *)#sKa, EE. 182| (a)cHI £A|*[ ^>o| £k£3^ 
(114)oj| ^gsfe gAfog nHEjya B||x|AEii}j|j( 110c ) f o^n^as «|a| ITO^O 14a)# oijfi^oi £kfc3^(114)# <£J1 
ZL * 3lx|^HnHld(ii0c)te *1|>|oFcK 

c h#0l| , £ 18£| (b)cHl £A|S b[£f ^o| ^^0Hd(l07), ^3^(108), = Bl!£!3^(109)M i£|te S^Sf(112a)S 5j§S[2, E. 18 
S| (c)oi| £A|ft uffif ^>o| ^^bHAj(107), ^3^(108), ^.BilojS^(109)^Ai aa©WI £|te S^oj| ygsfe Bilxi^Hnlj'e 
(110dm sHNyoHH, o|£j# olSD^aa SHAH ^°|(ll2a)# oiia^ai, SE n§(106), i«(105)s| Ajq^o m o^lS ^32, 

zl * £H|x|^£n||@(llOd)# ^IITISKH Sast(H3)« 2Jo|| a|*t| je 16o|| £a|» BSt^sI #aj|o| o||es|^ a Sa|^*| 

ChgOll, #H«o| TFT o) ?3£fl j 7 | fe0| | ofl# AfSSHAH ^gScf, 0| O | ggof| A«» £ 160]| SiOjAi, S^a^(1 14)011 

3 °, :^3^(l08)ol|te 9VSiSj elJfflOl, TilOje 2 ^(102)011-^ 20VS*S| §o| xjo^s. o]7Wte 2Jo|| °|^, 

TFTte S^eHS. S=U, ^Bj|°JS^(109) 5! 3^3^(1 14)te 9V »ggcK 

3 S|-4:S=(ll4)Sj S^|7h#^| A|^Oi|Ai ^|o|HS^(102)oi!^ 5V§£°J 32f# £!7^KH TFT# SHA|^ 

oil a*h» aaecF. 

#EH£| £^^3£0i|A^ ^j-#oh Uffi^ol S^S^(114)-fe TFT#7H*lAi ^^^^1(107)^ ^^SjZl, ^^ufl^ (107)^1 £1^1^21 
0\±o\\ ^L^B^ S^S^(114)s| S^|7|- ^S^jcK S|-4rS^(ll4)S|- ^^a^- a|.o|h| a^oil ccfafAi qij S o| ^oj^o| o|°jo 



^«Hti(107)a| a]s^I^# ^icH^fe ^oj| o|eH, If^sj ^oj^M S^o^ sa|^ji atch. 

cHAio| y\\^o\ ssj0 | feol-acK H?|JES| ^^Sa|^i-x|# <^7| ^| a-I ^ s>k££j*jj°| °j^oi| sicHA-i ^xjsfe 7H^2| a 

»l(o|*K 7H^#o|Bh &!-ch)# H>l| a- 12;^ sic|-. 

^H^§#^q|A| ? |^ «^o| ei-L-JSA) £ 150|| 2iCXA-io| S^S^( 114 )af ^^U{|^(107)^| 5|7|| ^fe »^0| °[CK 3BJU^ 

S^S^(114)^ ^^UI|Aj( 10 7)S| 7HB|# ^7l| £ 140|| 2iCHA-|°| ^^0^(107)^ ^2^(114) A^O|Oj| Ajj7|^ 7|^#^ 

Cdp7F§cH«H tnacK 

§^ g^-Ofl 7|^§^ Cdp-M 7H*|Ai S^S^|7|- ^^pj, ^Ajojoj a^^- 7|^#^Cdp7F 

^^aj^o| as ^o| 7|^§iTCdp7h ^x|oj a^^^a(^h)^ ^^[. o\ =L^saoi| q|eHAi £14# 

^^hoi «9«ffl, ^(«Ha«»(3a))o|| £^o|Hafe S^o||U ^^a]s^I a7|| s[2 £^(ei|g§ir(3b)-(3i))oi| 

HSf^- 3^o||^ -^Aj^oj ^ ^bHAi S1 A^o| oijg^^Od), (3g)# ^ a^|7|-oi{§§lf(3a)# Stfe 

^oj| ch|o|6|-s ahoim^te g^sj ^ ^^ajs xi^oii °|sH SShSI-cH °JS^^ °-ij§§^(3e), (3h)# ^ s^fij- ^S^l^ 



0| H^^MHCHI o| §[|t oi| S s.^ ( 3 a)# ^ 0 |£|CH|^ ^EH ^^oj. HA|d| 0 |EK£AH *|^0|O]0|: S JX| °} ^bHAj S1 A^o| 

S2, S3^s| s^oiiAife. ?|£oi| »4J»cK ^, ^3^(114)^ ^bHAj( 10 7) a^|°| 7Ha|# s|7|| *|.g H^sa7^ 

tOI^Ojl, m^S^^ ^^UHAj A\0\9\ 7Ha|^ ojS|o| ^o 7 f. oicH ^SHA|^x|o) °t^ A |^ - 



£E, 7|## 7 1 AH of- ^^o| ^Aj 3 _288824S7h «cK 0| ^ejol!^ CsbH^o|| ^cv^- u j,Aj^ ^ 

S^o| ^^sfe ^?-^°| o|a2A|s*|7j ?Ha|h|cH SicK 



o|^, ^of #sho| TFTcHBiio|7|£hoi| XicHAHoj ^zp.^|Ai^ y^mm t> k ^A|^mx|- uHah s^a^ ^^bHAjo| 7H 



a|# z\n s>g 7|aSlf Cdp7h #7^oi H^£H7|- ttaficfe ^-^SJ S^KMMch 

apHfil ^^««>do| ulflflgslJl, 7«o| HuHti §y ^^bH<d^l ;ni*Hf4*|ofl TFT SJ o|^oi| g^sifc- £teS = o S o|^L(Hx|fe. 

CH SICK OiB||0|7|&al|- C|)«&7|e# S^S^ Si ^#S^0| S^iE|0| C|| *| A| ?| m #7|©£| ^ojf °1| S 2^ ° 

l>^S 90£E ^|g&| 4gs|fe- TN°!j§0] A«s|:n oicK 

SL 19^ oi|# ajg.^ ^*| S7 || Sa> ^^6-308533SO|| 7|XH@ #BHo| C j.= TN^ ^§SA|*J-x|°j £A|o_h 8HJE0|ch 

£^o|| 5iCHAi t (201)^ ^^HfjAj, (202)te ^uB>a(20im jn^i^ h[s|@ 7i|o|HuH>d, (203)^ CsSS« S«*fe Cs«ll^^ 
^Ai 7||O|Bb}|^i(202)fiF#^^Soi| °|*H «gs|Qj 21 ch (204)4= TFTSj g^sfe (205)xr Sh£S^, (206)€- 

TFTSj ^Bj|o|Avj^o SA -i ^S^(205)o|] 2icK B£*HS(204). ^^^(201), 7||0| e U ( aJ(202), = B«ojg=(206)o|| S| 

*H TFT»«*JBch 



5E 20-B ^BHo| 51|SSA|^|o| csufl£!# atM8(« ctH^ ds^l £*IB HA|.£o|ch 

£^0i| SiO( AH r (208)^ 71|oiebllAj(202)SF Cs«H £j(203)H| ^7H^, (209)^ E!^7H:£(208)£| ot^cH| A-i Cs«H ^(203)^ BEWte 
BEMIA. (210)€- Cs«H£j(203)£| aj^o) L-fEm):!! 21 Sn^ 7H7[j£| ^bH£j, Gk - 7H7l |oj 7i|o|e U |£j ( Vcom^ cHt> fc 7| 

cFS-'oil, #ano| si|ssa|s*|o| §x|o|| ch«||ah BBBch 

7i|ojmuHAi(202)oj| S£J3;7|- #opFS TFT7|- ^E||S 5)01, Cs^if §1 2i|SS| S9(0|«t C1c£ ^E^ch)oi| ^^bH>d(201)ol|Ai 
*\i>\7\ B^O|H^!cK Cf-^ojl, Til 0|^u[{Aj (202)^1 d^Aj^7^ £££ ^^£j°_4 TFT7^ £H^E||{alXHf|-^E|)S H|CH ±:^bHAj 

^o| °]7^ZL ^SS^oij b|Bj! o_h ^go| ^cHx|^ ^oi| ojsH ^^ck 

o^7|ah, Til olMbH^d (202)^1 im£i3.7\&s\ttW t 7j|o|HbH Aj(202)sh = b|| ojs^(206)s| ^#H§^(Cgd^ ^y|cf)o|| °|sH = 
AVgd=(CgdXAVg)/(Cgd + Cs + C1c) 

0i7\M t AVg-^ 7j|0[^b}|Aj (202)^1 d^7^ ^0||A-j ££^ ^SUF CtHS| Aj°| o| g|£}§fo|CK 0| ^^|o|^j^(206)^ ^^AVgd 

□4a| 9at7{H(o|«t #£|^a^ ftcfjom »A|a #^hH^# tji^shah sa|S# [£H Sa|# S^*H5E o|^s] sai^^oI fiW(o| 

^^0|Bh e^)S| ^Jo| o S £joj SA|§^# Xi^A|^| - 7^° § U^xj Si CK 0|^# ^X|^7| ^I^A-i ^§o| Cs§ g f ojj g g. 

^7Hf HS7h SicK 



Sf^S^(205) 0|fi|S( ^-nfste 1S7[ 2|cK ^EH°j °ijSSA|^x|^ CsuH A j(203)# S^S^ ^ 

^ Uf|x|tHAi xH^o^A-f^ y\^S[^ ^[Oi S^3^(205)fi|- ^r^tJljAj(20l)o| £}^o_^&jo| i^^^oj jcj.g-° ^^sj-ji 

°l 3°. CsuHt!(203)^ ^^bH^l(201)# ¥^^o|) ^aHb(-zi 7j|0| HbH ^(202)oj| ^^x| oi^Aj^j 

C K oi7|Ai, CHBi|0|7|&^0i| S^^fe g^CH| u|§H ch»7|5o|| tfxieh x^°|oi| si^ xpgsfe g^Oj|^ q|97| 

o<B||o|7|ff-o| §tfgg£7|- o|ai|o|7|©o| izH^S^SEMc^ y 7 | ^ =o„ *|-sa^o| 3.?\\ sjcH tH^JcK cc^Ai, TilolHuijAi 
(202) s}- x^°|o^ £} - CsoHaj (203)-?Sfi| Zf^-E- 7feo)-oh ^^a|^i as 0 | qj^ieofj *F»ato|| a|oh xh#a^o| ^^1- 

oi 7H^^o| ffcA^ cK 

#BHS] 9J|§SA|^*|0||A^ Cs0fld(203)O| S^S^(205)2F ^^:bHAj(201)S| Z}^0^« E ^o| ip^^S. xl-ifsfe 7|^# oi 

H, CsHH£j(203)o| 7|jo|Eb||Aj(202)sf ^Sfai °i°jcK ^|o|SHg^(202)SF Cs«ld(203)S #MSao|| £|SH ^ah£J 7 | ctH^oil, a^ 
^xi|e-A|L.|.oi|SA|o| o|#^.*[^o|| nHt!Mifoj| 2|*||Ai 7||o| HoH *\(202)2\ Cs«H^(203)o| EJ-^Sfe Sfho| ^«[c(- o[ ^ 
^^o| V^SI^g, ^A^Ajs7h sao £ s^ 7 | KH^oii uH^a»o S AH aagch o| E^a&^cHaifo|7|ehx-i|^§^s. 

S^N ^l*H SS7|-feSQ si|o|x) ^oi| °| oj- §cio| 7|-^-s|-A|Dj. t 0 | th^^lj-o| ^^uh >d(20i)^l ^h-^-ojl ah g °o|| - cj. 



5E, £ 20ojf £A|oh dfsf- ^>0[ Cs°H^!(203)# £}^7H^(208)S| §Ei7H^(209)o|| A-j .gcrtfe 7^3^|p} i zl ^^oj|^ 

Cs«H^!(203)^^ d27^h°j£| o_^oi|A-i g^£]7i| sjcK oils IS, ^h°ja| ^^(fe^)^eoil a-] 7i|o|HoH^(202)2^ Cs«H 



(203)O| El^^^Oi CsuH^(203)# KEtth 3¥ Cs^H d(203)SS ^£|te dir ^(£^)^[ A i SS^I tOI^Oij, Cs 

S- Cs«Hd# ±±m<mo{\ u|*|ette 3do|| s|*H f ^l^g^Cdp^l #7*7* 7ia| H£^£37|-st 

oh fiA|-*j 0 | ot^s h TFT-LCD(LCDte ^S.M^\9\ ef«|o|c|-)« a^Sfe S0|ch 

S S^sl EE, $^a^# Csu|Aj« 7-|x]ah ^aHAjA^o^xi ^|o|| °|§H, ?H^#o| ^21 *|£7^ £E TFT-LCD 



£ Sl-te ^doi! fi|sH, ^g#o| fee- ei|SHA|s*|# *i|g^te 3do|cK 



£ ^goj| 3^ ae^l&^oll ttazf^a b|*|g oie^H^I ^IoIhhRai, ^|o| E b[ ]Aj^ sx^fe oj&i7H°l 

olid SI >l|0| MuHAjjif ^^uH^joj jnxl-^oil afSS TFT# £&«Kil, TFT# T"-«*fe =ai|ojS^o|| S^g^ % 

s| >4o|ch| w|^fe ^doil ajsf) Cs^lf# Cs«Hd# ate □HH^I^^ S>M^*I^ TFTO)aHo|7|£k>|| <&o\M t 



EE, * ttSofl a»«i|SSA|s*|te«7|fihae ^aho|| ^sH*) CsbHd§^bHd£J uixi^ssj uHAjAH^.- ^^b[]Aj# 

be, & us 011 ae«ii«sA|s*ite ^i^a-B ^^^i csoHd^^uH^si un*i^s> fc s ^an^ss^as-o^s uH xi 

^^ b HAj M c|- ^^7i| SAH £ |j It CsbH^sl #£o\\ §^^SE-= ^S^o| bflxl^^sj - ^fo|cK 

SE, & ^®0|| ^oh <>l|3SA|§*|te A^ 7 |2|. ^ AH cH| «7hSHAi ^S^JlF 7i|0|HbHAjo| ^«3^o m g-^afe ^0|CK 



BE, ¥ tt9<>|| 8fi ^ISfiA|^*|^ 0^7HS| 7i|0|Hb«Aj oj Of 7l|0|JBHgAjji|. JEX[5[£S H||*|^ Oje^H^I ^^b{]AjOj| o| 8 || zp.£]i] 

# ^ujsi-Jl, CsbHd^ zt ^Mjoil 2n^\ CsuHdol as^£^ b||x|§j^ Sa|oH, 27H°] Cs«Hd^ ^^-^1 ^Q^ uf |oi|Ai a^ ^^s) 
cH Site ao|cK 



5£, * agofl SB ^ISfiA|^x|te CsbUdol s^a^^^uKd a}-o|°| x^^teS^ai «Hd-^# ^te^o|cK 



^, * «a0|| ^£hSl|SSA|£h*|te CsOHdOl A^ ^^Hlte S^OllAife. CsbHdOl bHAj« # 7 -|^A-i 301 ck 



SE, S ^Soil ^ ^SSA|^|- CsuHdol ^cHi ^7H^| ^^Lf]oj|A-i Aim *j^sjte 3o|cK 



BE, ^ ^goi| ^oj. °i|gsA|Sx|te 2?H^I CsbHdol Aim S^^lte ^^-E §^£^ bHx|H]ci ^o|ck 



BE, & ^@oi| ei|aSA|§*|te >i|o|Mb|jAj^ CsbHde ^^#^mAi ^ah^cH 3do|cK 

BE, S ttaoH.aa«ISfiA|S*|a| tH|5S^S ^ g^LH<H| 27H^I Cs*Hdo| SS^£^ ^|o|HbfiAj# u-W Cs«Hd# oH*|s&, 2 
7HS| Cs«H<dof ^-^ a^L||oi|Ai Aim ^loiMbHAj^ csb«d# S^ofe xih ^ °| fdoiq|§ ^i^Ai 7i|o|Hb||Ajjif iixj- 



<^A|0}1 i> 

o|§K ^go| ^ A |ot| io|| chsh^ 4ia»ch 



S ^-g^ TFTCHal|o|7|&o| a^^oi $icHA|°j ^ 20! | 01^ 0 | S ^ ^oj-oj #efl 7|#3J q-B S# «H»cK 



EES. qssA|^*|o|| cuoj- ^ « ^eijsf o^7Wo|ch 



£E 1S S «as| aja|oJ| ifi| Qi| gS A|a*|o| QS£I £Aj*h 7jo|2, o| i°joi| 5iOjAi (2)^ TilOlHaH^i, (4)fe TFT # 
«£*Httfat, (7)S ^"141, (8)^^*^, (9)fc =a| £]S^, OOSCsHl*!. (14)fc ShfcH^. (13)e *f^S^(14)S|- <=£H[°!£j 
^(9)*S7|a|o S g^7| o,^. E(^^^) 0 |ch. 0| £ ioj| <&o\M . §^£1 S&Ste ^H^. S^a ^"H^(7)^ol|^ 
S<^°|# t^a) Csuld(H)o| b[|*|si|oi 513., o\ Csu|4d(11)o| a|«« ±^^\{7)o\ ^ehs ^|oH fl^K a. Cs«H*J(1l)4M|fe 



t a J, £ 2CH| £A|fi b)S[ 301 *B|7|»(5EA|*M S-#)^0i| ^|0|e 0 ||Aj(2)# 8«»CK 3 0| ?l|0|SHBd(2)4WI 711 o| JESSS^ 
(£A|«M ^oi| j£. 30j| £.A|*hb^ ao| TFT # -t 1 -^ *Hcr ShEfll ^*t(4)# bH&H y oil 7i|o| HuH <ftj(2)4M 71|o|e 

Q ^o| ste a«i*wi hi*i»c*. oi eHE*BttM(4)fe m^(5)m moiM £ 8 ^i (b)oa £Ai£N^Wn«(«(6)» Moi e 8 

2| (b)o|| £a|»c|.)o| *IS*|CH oi^oixi-^ c^o^o^ 



ZL £ 4011 £EA|of u|-£f 5*01 ^^uHAj(7), ^^^(8), ^ell£i£j^(9)S S«»c|-. :£^b|j aj( 7 ) ° 7l|o| bh|aj(2)7|- tfSSfe y 

SW *JIHo|-4=r o^S^ ^^0j| bljxlS^, :±^*j^(8)-& 0| ^^bfi ^ (7)3|- S^EH0|| o»H 7j|0| Ebfl *j{2)# 

bHx|^cf. o| o|8a|o| e}£«B^a«4)» ^eh^ n §£ ^a|oi| nHE-jysjn i^-^ o\ms\x\ #3. ^ a^e||£ gcf. 

^#oi| f * £ 5o{| £A|*i-a^ ^of ^^bH^d(7)s] b||*|^fco) ufjAi^ 7i|o|MbH Aj(2) bH>d^^-# 

^ CsbHd(H)# ^^b||Aj(7)# §£s ujiEjy^o) S^shcK 



££, £ 7CH| £A|fi uffif ao| £k£S^(14)# CsbHdd *\o\5l ±±u\i£l(2)S>\ ^^ah«.o| ^q.\ £tH^A|^j UIA|«^«Q Cs 



0i7|Ai f CsbHd(H)-& ^b||Aj(2)fi|- S^S^(14) AhO|CH| ^7j^7|^#§r Cdpgx^j Aj ( 7 )MC^a 7i| ^AHehdK 



££, £8^j (a), (b)cH| £ 70|| ^cHA-joj A - A o^Q 1t B -B^^^| Effl^Sf £*|»cK 0[ £^cH| ^O^Ai, (3)^ 7flo| e u g Aj(2)^ol| ^ 
stS 7i|0|M^«2jq tj (5)| (6)e z|^TFT^I «£*l|fcW(4)» ^ufe n §, (10)^ ^^^^(7)^01! ah^ ^>.^^q| t ( 12 )fe 

csuHd (11)^1 cs^^^t# 2+^1 ^bkh^^oiji, zi^oii 01 a 1 M^^sst m^^m^ 

# 4EN^ ^o|cf. 



o|« £^oi|Aii %y ^ 01^ ut&t ^o|, ^^bHAj(7)^oj|^ o| ^b||Aj( 7 )# di^ ^o| Csu|d(H)o| ^l^^^o[ 01 

^1, o| CsbHAj (11)011 #^©FE^ Skfc£!^(14m «H*l^^a 5UcK 

oi^«afit«w aoi, eaasi ^ a i»ii 1011 sieTFToiBioi7ieoii 210^01 tftoji ais^ f ^^^^(2)^011 ^^^o4°ido)# 7i 

*|A-j CsbHAj(11)# S^SI-^l, Cs«l-fc!(11)s| a^oij Cs^oj^(12)# 7H*|Ai ^^^(14)# ^^|H 7 | mi^o^ dt^^\(7)H[ si[ 
^S^(14) Afo|o) 7ial# ^7l| S ^ SicH ?H^-## ^a|^ ^ oio £Si LCD oj m ± m ^aja| 7 |- ^ 0 | 7feo^l ^icK 

SBijoj QIJ §S a[^*|o| S^«0|| ^OjA-j^ CsbH^Ol ^^b[|Ajoj §^o|| bHx|S]CH ^^bH^J2(- 7|^^^0| 3.JL 3^ 

±£37f?i2lCfe ^|7^ Si&X|e}. ^^b[|Aj(7}°| AV^QII ^^0HAj(7)# CsbHAj(11)# ^^8^, ££ Csb|j Aj (1 1 )oj ^0|| 

S^a^(14)# S^op| [iH^cHI, ^^bHAj(7)^ m^Aj^(l4) a^o|o| 7|^g^cdp# AHa& ^ SicH 3£^saf ?Hdofe ^o| 



EE, #SH°| Cs^H*!© ^|o| EbfjAjul- uH^s-li, eiQ^fe- Csufi£!^ nflyy«o|| o«cHA-i ^h«7| mi -Soil, 

^# *MI iW^mm of-^ CsuH£!£| «Hd^U-o| #7j>sho=| 3^I3§7^ ^ oi^cK zisM, o| *J 

a|01| 1 oil SiojAi £A|^ ofe CH| °| sjj ^ £kfcm°| Cs«Hd(11)# g^^H^ SKa(BH tf g*||e & £^oi\M^ CsuHt! 

0D€- doa|8^o S @ c », s^^s| Cs«H^d^ S^ij^ 4JEHs ofe gjog s|§H, Csul4j*l»e 2*>a|^ o|<y s^i ^fe 

<^A|Oi| 2> 



^A|oi| io|| <&o\M a^^s| o| ^A|ofl 2^ x|SBMae CsuH'fcjO 1a)# SgSM go) 33^*1 S«|»c*. 

EE 9CHI ^A|oh ^o|, CsuH^CHafe «kfcM|s| 7j|o| Mn||£j(2)sf u||Aj« « « &n £|-^*j^(14a)£| «j 

(11 a)^ Ma|o|| inf^ aa| |gyo S - S^s|.x| qij § n|| ^ o|| A-j ^sfe Stf0(S»9Mc|- ^ u*at u|x|8}7| t0| 

Soj| H^&fco^ dKx|o^ g^Mch uH^d^S-S Q\JHtt *r 91 ch 



£ 9o|| £A|oh ^ S^S^(l4a)# 8£8fe Soil °jsH, ^u||Aj(7)ji|. s^S=(i4a) a^o|o| 7 He.|# s^i g ^ ^o) 7H-=F# 
# t> k ^A|zj ^ xpi nMWI, LCDS] »^ A |^|fe go| 7fe^cK 



£E, 4Ja|o|| 1£| DfS7WS ^uHAj(7)^ £k±S^(14a) aK>|o|| Cs^^j(11a)# rt^bf| Aj( 7 )# §£H| u|*IS«8Kil SPI 



<^A|0i| 3 > 

^ftoll.s ^aa| ^ A |oj| 30IJ mMM 7|#*hcK 



5= 10-& s*Bs| ^a|o|| 3oi| z\tl 2i(SSA|g-x|o| SEAlfi- BH£0|cK £ 1 00f| 5EA|» £kfc7l- n|] ajo^ u|*|s|oj 

£^CH| SiOjA-^ (201 ^^bH^j, (202)-^ ^^^^(201)^ o}| ^|sj 7l|0|Mti{j Aj , (203J-E- Cs^lf# ^^Hfe Cs«HAjo 

^|o|BbHAj(202)S n»B|- u(x|£|ji 7||0| eu|^j(202)4 SSOfiog °|sH sa£|o| Si^K 



(204)^ TFT^I xHy# el-S*!*, (205)^ ^^uH^(201)Hf 7||0| HbH d(202)0|| ^^o|| gAjs] S a|^^- 

^F^o^ S^S^, (206)^- TFTS| ^^ojg^o^Ai £1^3^(20 5) Oil S^i|CH SicK 

a£*Bft(204), ^««Aj(201) I :H!O|BHf|A!(202), cajoj xj^(206)o|| sj«|| TFT# ««»ch 



5E 11-& S ^Ssl ^A|ofl'3o|| ojoj- »I|Ssa|S-x|s| s^o| csoH^^I SE.^H^# £A|aaaf£o|cK 



5ES0II SiOjAi, (201)-(206)e 5E 100« SicHAioj ^^g^o[3o|cK (208)^ 7i|0|Mb|| Aj(202)a|- CsbH^j(203)S| Zi^n^S-M ^ 
^«H^(201)sj o^o||Ai wa^ai «cK (209)^ E.^H^(208)£| ^o||Ai CsuHd(203)# S^Sfe St^H^0|cK 



£E 12fe & ygs| ^|a|o|| 3<X| o|s|. Qi| §£ A|g.*|o| s ^o| C s^^# SaSi «|S| £Ajoi- ha|£o|cK 

£E^o|| $icHAH, (201)^(203), (208), (209)^ S. 11011 5i C>i A-i a | a^Sgje £o|ch (210)^ CsH|4j-(203)S| ^S^l ^e^H 

£E 13^ & «as| ^a|o|| 30i] a|oh cH&l|0|7|&o| Ji|^^# iAjsK ag £0 |cK 



5E^oi| 5icHAi, (202)-(206)-& £ 10oi| SicHA-io| ^jo|cK 



(212)^ ^-^7|^, (213)€- ?\\0\^m^^, (214)-^ ^^UH^(201) SE^ =bJ o]S^(206)^ §S^§ ^|§H ^AHsj- 

# JEH°h ^i*HS, (214a), (214b)^ fl££t »}£^l#(214)# ^pHsfjA-i ^^^I^I Z|2| ^^bH^(201) SE^ ^^1^13^(206)^ 
S7| HB||o|^^o|c:K (21 5)-^ &}i*HB(204)# fii5[£S Ms^0|cK 



£ 10011 5EA|oj. ao| S Btgoil SicHAioj Qi)SSA|S*|# O|s||0|7|&S CsbU^(203)# 27H t^u|«^. CsbH^j(203) 

€■ 4r^H|d (201)2|- sh^S^(205)a| L^o S u Ei o| *^sh=. «H<d^# ^ ^^^^ §a|oH, <£±^b\ ^oi|a^ 2?W°\ 



CsUH^(203)0| ^-BlijZL, a-^-Sl S^o||Ai^ 2?H^I CsuH-fcj (203)O| rfc^Hfl Aj(201)2|- S^S^(205)a| o^=i E .j o| 

^iSHofSg b«Aj^o| o^l. ^ffioji oj^ H Q^sjoj ojqK BE, >l|o|MbH^(202)# cc^f bHx|£j 2?HH| Cs««^(203)^ £ 120|| £ 

gO| SA|^o| S ^o| ot^j olcHA-i ^S\C[. 

olfiF i>o| eqg2A|s*|oi|Aife. S. 11^ 7{|o|mbH£!(202)2|- Cs«Hd(203)o| ±±*iti(20i)*[!?-oftM Em»3*. 

#S YAGaflO|*Ho|| o|«)| 27H^:°j S £Mi:£(209)# S^ofe 3dcH| °|sH>M EM7H^(208)* *l7|Sjo^ g^*H>H &B|»ch 27}j2| Cs 
uH^j(203)^ aa=lte ^dcHI s|*H &a|s|x|eh £ 12*S| ~.#(210)^S ^Eh-H-tr u|.fi|> go| a^oll SJojAi 2 ?HS| Cs 

«H<d(203)o| g^£|o) SM UJi^-oil, CsU|£!(203)SS§3£|fe ^oi| AjflSfiJ-omst ^ofl-H ^^^l^l s]<H <M^a| 



5E, CsuHd(203)# SEJsHS *teis| Cs*»«S ^2}- SSISMI £|£S, =^|ojg^o| AVg dofl °l°J- a^gfl 



4*011, £ 13011 mat » Q|| giE A|§*|o| O]B||0|7|£hS| aSS4. 



^-H, £ 13S| (a) oil £EA|ft ufS| ao|, *B7|B(201)4WI a|0|HH|| £(202)3* Cs*H£!(203) ofl# Cr(a#)# ^tl^oil 
S*Jtt4. 4*oH, £ 132I (b)oi| £a|» go| 7i| o| flat(2l 3) °£.M ofl# SIN(a*aalS), *Hy^. EME*IS 
(204)^H ofl# m& tiISS Si(^£|^)(o|Sh aa*| a-SiBf- the*), HldS^ S^oh7| flffl- #^#o|^# £Sfi 

S(214)^.Ai o|* #E p(o|)0|S-# n+a-Si# S^££ gsWJL TFT^. 0|fi|2| n + a -Si SI a-Si# *i|7i&4. 

4S0J, s. 132) (c)oj| £A|B bfaf a-0| ^S^(205)SAi QJ|# ito* S^a!- £ 132] (d)o|| £A|» «W &o| ^uHtf 
(201)SA-i oj|# Cr# EE = a||o|S^(206)SAi o(|« Cr# ^jsH, MUSE!- n+a-Sif ^^bH<d (201)^1- 

« 2*1 flfi ^^^^(214a) SI =eliaS^{206)^ g7| ^|f[ ^b|| °]^^(21 4b) S 8*J»c|-. ^#011, s. 132I (e)oi| £a| 

oh d^sj. l>o| n +-a-Si7}- x||7HS ^^^2| fiif ^^^7| ^|s|| ^^^"(215)^ o^ll- SiN# El^&2| Ms D 4i 

^ilTHsfe ^doij fi|«g, s «as| ei|SSA|^*|o| oja||o|7|eo| schsck 

^oilAH 27H2| CsuH^j(203)H| Q^^E gJ2|o| £ ^o|| °|fj|| g^pj, ^^n^ 2^o|^o^ n^^fe ^o| of 
5E, 2?H2| CsbH^(203)# ^^^fe S^fe o^^- ^0| u^^js^cK 

5E, 2j 7flo|E b | l A 1 (202)DFc|. 2?HB| CsuH^j(203)o| S^sJ^ ^|x|# ^S^HfE BE fl*|s §Hi ^nfe □hfi7Mo|ch 



0| ^A|oi|o||A-i-^ ^ejix (stagger)^ *Ha<HISS TFT0|| aSSS^lel, *BBM^« TFT t S^ e H^t l 3£ TFT, 

TFT£|\5E ^^7f-^aj^cK 



BE, ^Hy^ tt£«ll»(204)SA| a-Si-1- a^SS^I^, 4a SSI* #4. 



SE, 7||o|mbHAj(202) S! ^«llti(201)SAi Cr# A^g(x|ah i A ^ CUf Tj> Ta> Mo> A ^_ Sif Al-Si-Cu, Al-Nd, M-N ^ EE^B 
0|#2| ^§^3E# Afa§ Hi gch. 



^7|oh b^j- goj ^ ^So|| siajs, ±:^u||Aj^o|| oj ^r^uH^# Cs«H<d# u|*l«hjl o| CsuH^^oil ^~?\ m&*\sm m 

UH^IS^^OI ^^:U||Aj > CsUHd, S|-^S^0| &7i[ ^ix^ oloo^ > ^^bjjAjJlf S^S^ A^0|0i| ghySfe- 7| 

^1 a--{^^ ^ oich ?H^j^ ^ ^loii, se s^^-s* a^oii ^^bHAjji^ s^s^oj y-\B.\m *m 

(57)8^21 m# 

§o^7|e^of| ^§ Zi^# bHx[£| 0i£^H°| 7||0|Hb|i>d t #7| ^|0|HU9d^ JE^^fe 0i£-|7H°| ^i^bH>M ^ #7\ 7||0| B|j|Aj3j 

A^7| ^^UHAjoJ JUa^OII □h^Sj ^°|HeHA|^E-|# 1|^2, ^7 1 ^°|E^ X |^E^# HBj|o]xj^oj| S^S^ §J ; 

^7| ^S^olfo| Af0|0|| ^oj^|# ^Oi| o|eH °-A|#it# l^AH^- #X|§^ Aj^Aj # D«HS|>lg SA|^x|^o| 

H^H^I^Ei D)B||0|7|a-0|| acHAi, 



*H1»oII ?lo\A-\ i 

*J7| **l«§f ^^bHAjH(- 7i|0|E H ||Ajo| H||*|«»o| bf|AjAj« # afe Di|A|^APo| z^oj MXjo^ qjj SsA |^ 

*l. 

a^d§ ^uB^jsi hi*i^»o| H ||Ajg« - ^>. U (|aj^ ^bHAjaci- z^^n s^ei^- # 

# sH=r a|SfiA|s*|. 

*Hl«hHI Slow, 

^1 ^U}|Ajo| b||*|^# CC^A-j iyg£ S S§§[£^ UHx|£]H, Ak 7 | ^g^g g^s. My \ ^^ d[] Aj M 

^^H« 4PI ff*l§lf S^dS| a^cH| S^S^O| bHx|^^£|- ^ # sgo^ *H*«(8HA|S*|. 

*fl1»0|| SiOlA-j, 

s^S^ SI; 

Ap| ^.A^||Aj o ^ o^Bj7Ha| A^ 7 j ^^Lf|Oi| 1^A-| ^S^KE^ U||x|g «x|§Bfb||Ajg ^O|Sf01 t 
^«-f|Oi|Ai a^ ol^ ^9££ Bfe qa£A|9*|. 

*II8«WI 5&o\M, 

&?\ »*l*BMI*j€- ft^H^a* d^«Hd Afo|o| -a^§ x|^sfc ^Akoj bHAj^s ^go^ qi| §S a|x^| 

8?tt10 

*H9tHHI SicHA-i, 

Ap| *X|«tfb||AjO| Ai^ g^S|^ ^^Oj|A-i^ ^X|S^bHAj 0 | b|jAj^# B^lfe 3d # Sfe °ij§SA|Xjx|. 

SicHAj, 

Ap| 27H2) ^|§lfb||Aj° SHCH5E 27H°| °3qLfjcH|A-j a-|S ^# ^go^ §^ ^S^Ajx^l. 

a^7| 27H^j ^x|#BJbUAjo| Msl S^^l^ "Hx|£|0i sgo S sfe qgSAjx^i 

*?fH3 

*ll8»oi| 2»o)Ai f 



#7| Z| g<*jL||0{| 27HSI ^|#^UH^jO| O^XK^S -^AfbfjAj- ll[B l ^X|§^b[]Aj^ b|jx|^2I, A 1-7 1 2?H^I ^Xl^dHAjol S^s) 

i^ Q 4§ ^^Ai a^i ^A^iiAj^ m^^i^- Aj^bHAj^ ^ah^- xi\2 ii^fe m^^s, sfc ^§£ai^*isi ^ 



AJ7| ^-A^HAj^ ^X|S.^bHAj 0 | Aj^bHAjoj SM^OilAl EWtt Ak 7 | A|^ b{| AiO| O^O^ ^a|§^ u H^!# S Ef 
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